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SECTION 1
INTRODUCTION
PURPOSE OF THIS DOCUMENT

This document is intended to provide the reader with a
clear description of a modeli for Computer Aided Training
System Development and Management (CATSDM) and is designed
to serve as a functional specification base from which more
detailed design and development activities could proceed.

In previous documents prepared as part of the Computer
Aided Training System Development and Management (CATSDM) to
ISD (Instructional Systems Development) project, a series of
analyses were conducted to determine the characteristics of
an idealized computer hardware/software system which could
support the Instructional System Development (ISD) process.
Analyses were also conducted to prioritize support needs for
the various technical ISD processes. Finally, existing
relevant hardware/software systems were examined to
determine their general capabilities and potentials in
relationship to the identified requirements.

Using the analyses outlined above, & set of functional
specifications has been prepared describing a system of
computer programs to assist in successfully and reliably
carrying out the ISD process. These programs are designed
to lend structure to the activities of persons involved in
ISD, as well as to provide a wide range of support

functions, including needed data collection and manipulation
capabilities for all phases of the process.

OVERVIEW OF THE CONTENTS

The remainder of this document will deal in detail with
the components of CATSDM, conception and development of
those components, and recommendations and conclusions made
in light of the analysis of existing systems, including Navy
Training device number 11869, referred to in this document
as the Versatile Training System (VTS). This will not only
provide the reader with a feel for what CATSDM is and does,
but also with how the benefits of CATSDM can be realized and
integrated with what is already available through VTS.

The section on "Description of Methods" immediately
following this section will describe the general procedures
followed in developing this data item. It will outline how
the VTS was studied, analyzed, and compared to CATSDM.
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Section II will contain three subsections which will 1)
overview the recommended system of programs, 2) describe in
detail program capabilities (both standard across the whole
CATSDM system and specific to individual subprograms) and,
3) describe the data bases created and used by the programs.

Each of the detailed descriptions of program
capabilities will be accompanied by a table listing what
types of information will be entered into each data base,
and specifying how it was entered. A large portion of the
capabilities available for one program will also be
available in other programs. Therefore, instead of
describing each capability over and over as a part of each
program, a single set of descriptions of these common
capabilities will be presented separate from individual
program descriptions. By describing the standard
capabilities in detail once, it will then be reasonable to
merely reference them in the descriptions of each of the
subsequent programs.

The description of the data bases included in the third
subsection will include a series of tables outlining the
projected contents of each of the data bases. For each
piece of data in each data base, the program used to enter

that data will be identified, and the prcgrams which access
that datgq will be listed.

Analysis of the VTS in light of CATSDM recommendations
will be provided in Section III. The purpose of this
section is to evaluate the VTS to determine how its
capabilities relate to requirements of the proposed CATSDM
system. The analysis will outline where the VTS address the
CATSDM need as specified, and where it takes an alternative
but acceptable approach to accomplishing each specific
CATSDM task. It will also identify where the VTS does not
now provide the required capabilities in any useful form.

Section IV will present a recommended plan for how to go
about the development and implementation of the proposed
CATSDM system. It will specifically address how the VTS
could be systematically expanded and modified to meet the
CATSDM requirements. The plan will attempt to organize
development tasks in such a way that individual programs and
subsystems can be developed one at a time and in such a way
that each will provide a useful product in and of itself.

In this way many of the benefits of CATSDM can be realized
very early in the development effort, without having to wait
for the whole system to be completed. The section will also
present development tasks, phasing, and staffing.
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Section V of the report will summarize all conclusions
and recommendations.

DESCRIPTION OF METHODS

This section will describe the general procedures which
were followed in developing this data item. It will outline
how the VTS was studied, analyzed, and compared to CATSDM.

This data item was prepared from several major data
sources. The first obviously was the preliminary work done
on the previous data items and their extension into the

description of programs, data bases, and so on required for
CATSDM.

Information on the Versatile Training System (VTS) was
gathered from two major sources. The first was a set of the
best existing written documentation materials available on
the VTS.

Specifically these are:
VTS & CATSDM - Outline of CATSDM VTS Overview CATSDM

Explanations
VTS - Vol. I - FRAMP User's Manual No. 1
VIS - Vol. II - FRAMP User's Manual No. 2
VTS - Vol. TIT - FRS Aircrew Personnel User's Manual
VTS - Vol. IV - FRS Aircrew Personnel User's Manual
VTS - Vol. V - Subsystem Specs for Aircrew and

Enlisted Men

- VTS Functional Description for
Naval Aviation Activities

The general approach taken to utilize this documentation was
to overview all the written materials to orient the
contractor staff to systems capabilities and the
documentation formats and layouts used. Then, utilizing the
description of programs and standard capabilities implied by
CATSDM, the documentation was searched specifically for VTS
implications to each section of the CATSDM model on a
program by program and capability by capability basis.

Finally, in those areas where the written documentation
was inadequate (the documentation for VTS is not yet
complete) follow-up phone calls and additional visits were
made to NWC China Lake, where questions were clarified as

B e L
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much as possible. In those cases where information was
unavailable or incomplet:, assumptions were made in the
anaysis of VTS/CATSDM match ups and were clearly identified
as assumptions ir this report.

The CATSDM functional specifications themselves were the
joint product of a group of contractor personnel with
extensive experience in large scale ISD (including NAVAIR,
Army, Marines, and Air Force projects), in writing
specifications for computer based training and training
support systems, and in the operational development and use
of such systems. In some cases the degree of detail
provided in the description and definition of the CATSDM
programs and their relationship to each other (See Section
II) may suggest that this document might serve as more than
a functional specification. That is not the case!
Systems-subsystem specification, database specifications,
and program specifications all require more detail than is
given or intended here. They depend extensively upon the
hardware/software environment selected for implementation.

The level of detail provided in this report is intended
to be helpful and suggestive and not limiting or
constraining. The relationships Tmplied suggest functional,
not structual definitions.
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SECTION II
DESCRIPTION OF PROGRAMS
OVERVIEW OF THE SYSTEM OF PROGRAMS

In as much as the ISD process is an attempt at a
systematic sclution to complex training problems, CAT3SDM is
designed to provide systematic structuring of the activities
of persons, resources, and data involved in all phases of
the process. Furthermore, CATSDM provides a system of
computer programs which assists in the creation,
manipulation, and updating of data bases critical to the ISD
process. This section presents an overview of those
programs, their interrelationships, and their associated
data bases. It should be made clear here that these
"programs" are really complex sub-systems in their own
right.

Support is provided by CATSDM to both main line ISD
activities clearly represented in the five ISD phases
(analysis, design, development, implementation, and
evaluation), and related peripheral activities (trainer
requirements/procurement, tactics package development, and
contracting concerns). The programs available through
CATSDM are best understood when related to these groups of
activities. In order to view program interrelationships
more easily, we suggest following the flow diagram in Figure
1 as each of the programs is discussed.

Analysis Phase Programs and Data Bases

The Problem Analysis Program (PAP) assists in the first
step of the analysis phase by helping to specify and
interpret the kinds of data collected, and helping to
determine the need for developing or revising an
instructional program. In so doing, a problem analysis data
base accessed by subsequent analysis phase programs is
created. This data base also contributes to the Master Plan
Program (MPP) and the Procurement Package Program (PPP),
both of which are described later in this overview.

The Task Listing Program (TLP) assists in the creation
of a complete set of tasks performed in the job or jobs
being analyzed. In addition, the tasks are structured and
numbered so superordinate/subordinate relationships are
clearly shown and can be easily manipulated (inserted,
deleted, revised) without cumbersome manual renumbering,
retyping, etc.

1
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Parallel to task list development a determination of
student entry level is made using the Student Entry-Level
Program (SELP). This establishes a student entry level data
base and means for interpreting that data. y

Student entry level data and task listing data bases are
utilized by the Task Validation and Selection Program ?
(TVSP), to assist in verifying the task list for
completeness and accuracy and in selecting tasks for which
training is required. As a result, the task list data base
is updated as necessary and tasks requiring training are
earmarked.

&l The Objectives Hierarchy Program (OHP) then assists
instructional developers in establishing a hierarchy of
learning objectives based on the task list. The resulting

ol objectives hierarchy data base shows relationships among

k| objectives and eventually suggests the order in which they

should be learned. This data base also provides the
foundation for activities in the ISD design phase.

As objective hierarchies are created, one additional

data base in the analysis phase is established through the

Existing Materials Evaluation Program (EMEP). This helps

specify which of already available instructional materials
| are suitable for teaching any objectives identified in the
| objectives hierarchy. These materials are numbered in an
existing materials data base and cross-referenced to the
objectives hierarchy data base.

Design Phase Programs and Data Bases

For teaching each objective identified in the OHP, the
Media Selection Program (MSP) provides an interactive i
process for determining a set of acceptable media
alternatives. These include any trainer hardware identified
in the Procurement of Trainers Program (PTP), as specified
in the Trainer Requirements Program (TRP). These two
programs are overviewed in the section on programs
peripheral to mainstream ISD activities.

‘ It is then possible to utilize the Syllabus Development
o Program (SDP) to structure the syllabus development process,
‘ transfer appropriate information from the objectives

hierarchy data base, and number and reference syllabus
elements. The result is three data bases: 1lesson level
syllabus information, segment-level syllabus information,
and a lesson interrelationship matrix.

The Training Support Requirements Program (TSRP) assists ’
the instructional developers in specifying and manipulating |
resource requirements data. The output of the program is an

10
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analysis providing for alternative media mixes and needed
alterations to basic resource requirement tables, which are
retained for future use in the TSRP data base.

At this point, the help of the Lesson Specification
Program (LSP) can be enlisted in the development of
individual design guides which are used later to create each
actual lesson., Reference is made to necessary technical
manuals, other related documentation, and tactics package

{nformation. Structuring and tracking of the process {s
also established.

The Implementation Plan Program (IPP) facilitates
another i{mportant part of the design phase. This program
assists in coordinating resources (both personnel and
material) and in developing a complete description of how
the instructional program is to be administered. All
information i{s retained {n an implementation plan data base

and {s updated as the program implementation date gets
closer.

Finally, the Quality Control Program (QCP) aids
developers in establishing a complete tracking and
evaluation procedure for all aspects of the developmental
process. It helps specify the kinds of data to be collected
and analyzed. It also helps pinpoint the persons needing
the data and the time they need {t. The QCP creates {ts own
data base as the process is carried out.

Development Phase Programs and Data Bases

With the assistance of the Lesson Authoring Program
(LAP), previously created lesson specifications are
developed into complete lessons. The LAP provides help in
formatting textual components of all lessons and allows for
direct transfer of specifications to the lessons in the
lesson specifications and text data base.

Authored lessons can then be produced in ready-for-
paste-up copy (or directly transmitted to a phototypesetter)
with the aid of the Lesson Production Program (LPP). In
cases where audiovisual med.an are involved, this program
assists in producing working copies of scripta for
production personnel. In addition {t can be uzed to track
progress and staffing. All lessons will be stored in the
LPP data base for easy on-line revision as needed.

Once produced {n a usable form, the lessons are given to
typical sample students to test for instructional
effectiveness, Student performance, atti{tudinal data, and
reviewer comments are collected, cataloged, and analyzed
through use of the Lesson Tryout Program (LTP). The LTP

|
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also assists in the formulation of revision specifications
based on the data collected. All of this information
becomes part of the lesson validation data base.

Implementation Phase Programs and Data Bases

In the implementation phase a Computer-Managed
Instruction Program (CMIP) can be used to administer student
tests on-line, to diagnose student deficiencies from test
results, and to prescribe student instructional activities.
This program can also take charge of maintaining student
records (i.e., a student's progress in the course can be
assessed at any time). In addition, assets (personnel,
materials, students) are scheduled in such a way as to
assure that {nstruction is administered in an efficient and
effective manner.

A Computer-Assisted Instruction Program (CAIP) can carry

the implementation a step further by actually administering
instruction on-line under computer controlled interactions.

Programs Peripheral to Mainstream ISD Activities

Three programs are geared to deal with instructional
situations requiring complex trainer/simulator equipment.
They are the:

1. Historical Trainer Data Program (HTDP), which
collects and retains pertinent characteristics and
requirements data of previously used trainers and
allows for comparison with current needs.

2. Trainer Requirements Program (TRP), which assists in

establishing requirements for trainers, along with
utilization estimates.

3. Procurement of Trainers Program (PTP), which
provides for contracting arrangements for new
trainer equipment or repair or maintenance of
existing trainers.

Each creates its own data base. All three input to the
Media Selection Program (MSP) in the design phase.

A Tactics Package Program (TPP) provides for the
structure and organization of the tactics pac:ige. Tactical
doctrine is referenced in the objectives hierarchy
development activity by the OHDB. The tactics package is
retained as a data base.

|
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Concurrently with the early analysis phase activity, the
Master Plan Program (MPP) assists in organizing the
long-range project schedule. A time line, project
assignments 1ist, and PERT chart are created. All are part

of the MPP data base and are to be reviewed and updated as
needed.

Information in the MPP data base is input to the
Procurement Package Program (PPP). This program assists in
determining the need for, and contracting the services of,
outside agencies for particular portions of the ISD process.
A PPP data base is established and maintained.

A Navy Training Plan Program (NTPP) assists in setting
up required NTPP formats and information to be included.
The created NTPP data base will be accessible for on-line
review and update.

A Prcgress Monitoring Program (PMP) is designed to track
resource expenditures on a task-by-task basis throughout the
entire ISD process. Time and capital used on each task are
the key resources to be monitored and will be entered into a
project management data base.

DESCRIPTION OF PROGRAM CAPABILITIES

In this section of the report, a more detailed
description of each proposed program will be presented.
Each description will be accompanied by a table listing the
types of information to be entered into each data base, and
specifying the mode of its entry. A large portion of the
capabilities available in one program will also be available
in other programs. Therefore, instead of describing each
capability again and again as a part of each program, a
single set of these descriptions will be presented.

Definitions of Standard Capabilities

The purpose of this section is to describe the
capabilities available in a number of the proposed programs.
By describing the capabilities in detail here, it will be
possible to merely reference them in the descriptions of
each of the programs. In some cases, description of a
capability presented in this section will be in general
terms. The exact definition of the capability in relation
to a particular program will be explained in detail in the
description of that program.

Interactive Protocols (Menus, Prompts, Cues). The system
should be designed for ease of use by the most
unsophisticated user. Therefore, the system should rely,

13
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wherever possible, on routine interactive protocols which
cue or prompt the user in his or her interaction. For
example, user interaction with the system should be prompted
by easily understood cues such as "Type the conditions for
Objective 1.3.4,6."

The system should allow users to select system options
from an on-line menu whenever possible, as opposed to
expecting the user to type the desired option from memory.
For instance, the system might display a menu such as:

"Do you wish to

1. write a message to another user?
2. write a message to all users?
3. read your messages?

Please type the appropriate number."

This reduces the typing the user must do, makes the user
more aware of system options, and reduces the user's memory
load (i.e., users do not need to be able to type well or
remember complex code words or syntax for using the wide
variety of system programs available).

Advice. When the system is designed, it should be kept in
mind that the users may be relatively unsophisticated both
in the use of computers and in the process and products
involved in the ISD approach.

In order to further reduce the memory load the
training needed by users, the system should provide an
on-line "advice" capability. "Advice" should be available
on two levels. On one level the system should provide basic
information on how to manipulate the system. The
information given should be as specific as possible to the
particular program being used. For instance, if the user is
using the review/comment function, the "advice" function
(when requested by the user) should inform the user how to
"asterisk" errors, how to record comments, how to move on
when a comment is completed, how to exit from the program,
etc. On the other level the system should explain terms,
define input, provide information as to possible sources of
data needed as basic input, and give basic training as to
what the specific program being used does. For example, if
a user is given the cue "type the conditions for Objective,
1.3.4.6," the user should, upon seeking advice, be given a
clear and specific explanation of "conditions" and any
related information as to standard format to be used. If
other information relating to "conditions" is contained in
some off line document, the "advice" capability would
reference this source material. (The "Library" capability
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could further assist the user in locating the document.)

This level of advice can be used in the basic training of
instructional developers (perhaps reducing their training
time) and provides some quality control on the data input.

The "advice" available should be provided upon request
bg a simple command (such as a key labeled "advice" or
"help" or "info"). In this way, experienced users can
bypass repeated reading of lengthy cues, prompts, etc., and
improve the efficiency of their work. Specific portions of
advice should appear unsolicited when a user makes a
detectable error in input, as part of the error
reduction/detection program.

Library. The library capability of the system should
provide a catalog of pertinent off-line source materials,
and assist the user in locating the necessary materials or
personnel. This function will be especially useful in those

cases where historical data comprises a significant part of
the data base.

The library should catalog materials which relate to the
ISD process; copies of previously accepted reports, of
student lessons, etc.; historical data on projects similar
to the one undertaken, etc. It could also catalog personnel
who qualify as experts in some specific area.

In order to facilitate finding the appropriate source
material the library should catalog all sources in several
ways--by topic (such as "media selection" or "quality
control plan"), by title, author, and/or project. When
possible, a synopsis of the material should be available
on-line. Materials should be cross-referenced, and all
entries should guide users to related topics, documents and
sources. The library should also include all necessary
information to "lay your hands on" the desired source
material or to contact the appropriate personnel.

Error Detection/Reduction Routines. The system will,
whenever possible, provide checks on the data input. In
this way there will be a certain quality control of all data
bases. Most commonly the system will check for range and
domain type errors. For example, if the only possible legal
response to a certain question is a number, the user might
find that the only operable keys on the terminal keyboard
are the number keys. All other keys would be locked out.

In this way the answer will be at least within the
appropriate domain. If a tolerance can be specified for
acceptable inputs, this too can be checked. For instance,
if a?l inputs should be two digits, no three-digit responses
will be accepted. 1In cases where it is not feasible to lock
out parts of the keyboard or limit the input field, the
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system will provide error messages and/or cues to prompt
immediate correction of errors, whenever an analysis of user
input can detect and classify an error.

In those data bases where specific syntax and format are
critical elements, the system shouid make reasonable checks
on these factors. For instance if a date must be written as
December 1, 1977 and is input as Dec. 1, 1977 the system
should note this error and either automatically convert
"Dec." to "December" or alert the user to make the necessary
change. The system should automatically check that no
non-month word was used and that no illegal day number
(i.e., Decembér 45, 1977) was input.

Automatic Input of Data From Previous Inputs. The various
programs within the system will be cross-referenced and
linked in such a way that any specific piece of data need
only be input one time. If that Same piece of data is a
necessary and predictable part of the data base of another
program, the system will automatically retrieve that data
piece and use it as part of the new data base. For
instance, the objective of any given piece of instruction
will be an important piece of data in several programs.
Once the objective has been input into one program, the
system will automatically retrieve the necessary objectives,
use them as part of the new data base, and display them as
needed in any and all reports.

Where such an automatic and predictable cross-reference
is not possible, the system should offer a range of support
functions (copy, edit, move, etc.) to help eliminate
redundancy of manual effort once needed data exists
somewhere (anywhere) in the system.

Structured Input. The system will define the data to be
input, assist the users in collecting and organizing the
data, and will structure the data bases into easily used
tables, charts, lists, and reports.

The user will be assisted in collecting and organizing
the necessary data in one of two ways.

1. Where the data to be collected is consistent across
nearly all content, form-driven programs can be written.
Printed paper forms can be provided for ease in collecting
the necessary data. Clearly spelled out procedures will be
given as to how to correctly fill out the paper form when
collecting data in the field. When the paper form is
correctly and completely filled out, all necessary data will
be available for input. Input into the system will require
merely replicating the information on the paper forms. In
some cases forms can be machine readable. The paper forms
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should be easy to use and all instructions should be clearly

O specified (either on the form or in an accompanying job aid)
as to information to be collected and the correct syntax to

. be used. Syntax and format of the screen display and the
definition of acceptable input into the system should be as
similar as possible to the format and syntax used by the

S paper forms.

-
v

2. Where the type of data to be collected varies
considerably across different content, interactive,
branching programs will be written. 1In these cases, input
of a specific piece of data will cue the system to request
input of the appropriate next piece of data. For instance,
if a user specifies that an objective has been developed in
workbook format, the system might request data such as the
number of pages. On the other hand, for another objective
taught by slide/tape, the system might request length of
presentation time in minutes and number of slides produced.
Once again, clear-cut guidelines as to the procedures to be
used in collecting the necessary data and/or criteria for
making decisions will be provided.

Input from either form-driven data bases or interactive,
branching programs will be structured by the system into
various usable data bases which will be available to the
user in the form of tables, charts, lists, and reports
viewable on-line or in hardcopy printouts.

Automatic Numbering and Referencing. The system will, when
appropriate, define the numbering and referencing system to
be used. For example, objectives hierarchies would use the
standard military system where Objective 1.1 is subordinate
to Objective 1, and Objective 1.1.1 is then subordinate to
1.1, etc. All syllabi would use the standard unit number,
lesson number, segment number. By defining the numbering
and referencing systems to be used and requesting certain
data in a predefined sequence, many inconsistencies and
inaccuracies in references can be avoided. For example, the
system would prohibit input of two objectives with the same
reference number. It could be programmed to check and
prompt users that segments listed in objectives hierarchies
as prerequisite to other instruction should be taught in an
appropriate sequence, (i.e., not in an order contrary to
that indicated by the objectives hierarchy).

In large data bases, the renumbering of the entries
caused by deletions and insertions can be very burdensome. ‘
Such changes should be provided automatically by the system. |
For example, if the syllabus for a given lesson indicates in
a given lesson that there are four segments and it is
decided to insert a new segment (*) between Segments 1 and

PN
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2, (1, %, 2, 3, 4,) leaving the remaining sequence the
same ,the "old" Segments should be automatically renumbered
(i.e., "old" segment 2 becomes 3, 2 becomes 4, etc.)

The system should also provide appropriate linkage and
cross-referencing of data. For instance, a given objective
may appear as a prerequisite or enabling objective in more
than one hierarchy and, therefore, have more than one
hierarchy number. The same objective would be given
different numbers in the final syllabus. The system must
cross-reference and link identical data found in different
data bases. In addition, the specification of identifiable
subsets of data elements through general identifiers (i.e.,
1.1.%.6) should be possible. This example given might mean
to select every four field entry beginning with 1.1., with
any legal entry in the third field, and ending with .6.

Hierarchy of Users. The system will allow a hierarchy of
users to be specified (i.e., certain users can be prohibited
from using certain system capabilities; specified users can
be limited to the use of certain capabilities or to certain
programs; and input can be tagged as to the user (or
authority of user) making the input]. For instance, the
review/comment capability might be restricted only to those
authorized to review the report being dealt with. The
on-line update capability would be further restricted to the
use of those authorized to approve changes and knowledgeable
in the appropriate procedures for making changes.

On-line Review/Comment. This capability will allow
authorized users to review on-line (i.e., at a terminal) the
data input or reports generated by the related program.
Authorized users through the terminal keyboard could then
"asterisk" or indicate in some standardized way areas where
they deem that changes are necessary or problems arise. A
mechanism will be provided whereby the user can then
"comment" on each "asterisk" (i.e., explain specifically the
problem identified, propose solutions, etc).

The "comments" could be left anonymous or require a
signature. The signature could also be left to the user's
discretion. Comments could be ranked according to the user
making them (i.e., the comments of the person charged with
the responsibility for review of that program could be
tagged in some way so as to quickly distinguish these
comments from those of other users).

Comments could also be categorized according ta che type
of error or problem identified. For example, after
inputting an asterisk, the user might be asked to classify
the error as
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1. typographical or spelling error.
2. wording change.

3. content change.

4. other.

In this way, spelling errors could be quickly identified
and changed without further ado, while suggested content
changes could be reserved until any necessary approval for
such changes had been received. A mechanism would be
provided whereby those who were so authorized could review
and comment, and indicate approval or disapproval of
suggested changes made by others.

The review/comment capability would not allow users to
permanently change any data input or any information
included in a program report. At this time all comments
would be considered suggestions, although some comments
could be routinely accepted for change either because the
error was routine (a spelling error requiring no approval),
the user making the comment had the authority to authorize
the change, or the comment had been approved by another user
with authority to authorize changes.

On-Line Update. This capability would allow authorized
users to make permanent changes in data previously input to
the system. All text editing/word processing capabilities
would be available in making updates and corrections. Where
a single piece of data (such as an objective) appears as
part of several data bases, a change in the input to one
data base should automatically change that piece of data in
all other data bases, unless those data bases contain
modifications of the basic data. In this case the
modifications are called to the user's attention for
decisions and actions. For instance, if the wording of an
objective is to be slightly changed in one data base, the
system should automatically and consistently make the same
change in other data bases in which the objective appears.
All objectives needing a similar change should be readily
located and reviewed by key word searches. Where a change
in a single piece of data implies a consistent and specific
change throughout a data base, the system should
automatically make the change.

The system could also keep certain records useful in
quality control and accountability procedures. For
instance, it could keep track of the dates on which a data
change was made, who made it, recommended it, authorized it,
etc.

"What If...?" An extremely important and useful feature of
the system described should be the ability to protect actual
data bases and store multiple copies thereof as temporary
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files which can then be manipulated and changed at will.
This function allows the user to play "what if" games.
These "management models" are extremely important in making
accurate projections or complex decisions on time, budget,
personnel, and other management and instructional concerns.
For example, the actual course being developed might have 40
videotape objectives specified. If it is found that the
project is running overbudget, one alternative to change
might be some of the videotapes to the second ranked media
choice, slide/tapes. Using a temporary file, a "what if"
data base could be established showing all videotapes as
slide/tapes. The computer could then project (using data
input regarding personnel needs, cost, time requirements,
etc., for developing slide/tapes) what financial savings
could be affected by changing these objectives to
slide/tapes, what personnel changes would be needed, when
production could be completed, etc. The on-line "what if"
capability allows faster and more objective evaluation of
alternative decisions than a manual evaluation.

Communications Facility. The system should have functions
permitting the users to communicate with each other.
Functions should be designed in such a way that one user can
communicate with any other specified user, a subset of users
(such as all Instructional Developers), or with all users.
The system should allow storage of messages in such a way as
to prompt users not currently on-line to check their
messages whenever they log-on and reply or respond in
whatever way is appropriate. This function should help in
efficient production and save considerable time. For
instance, an authorized user who has completed a review of
certain material could notify the appropriate personnel of
the material reviewed and in this way the material can enter
the next phase of production as quickly as possible.

Structured Report Format. When the format, headings, and/or
wording to be used in a formal report can be specified, the
system will display the format to be used on the screen and
leave blanks for specific pieces of data to be input. The
user will only be required to supply the specific missing
data.

This function could be written for two levels of users:

1. Unsophisticated or inexperienced users.

In this version of the structured report format, the
system could number each "blank" left in the report and
users could indicate by number which blanks they were ready
to fill in. The user would then receive a number of cues as
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to the specific information belonging in the blank and as to
the correct format to use. For instance, blank Number 1
might lead the user to a cue such as

"On what day is the report to be
submitted? Supply the date in this
form: December 1, 1977"

It is implied, therefore, that the program will
automatically check for this format, no non-month word would
be accepted, and no illegal day number (i.e., December 4S5,
1977) would be allowed. Where whole sections of the report
are to be supplied, the instructions would necessarily be
more general, but would provide as much guidance as
possible. For instance, the instructions to the user might
be:

"This section should explain in general
the rationale for the project plan being
proposed. Usually the section is four to
five paragraphs long and deals with the
personnel needs of the training program,
the availability of the personnel needed,
proposed cost, and projected
improvements."

When a user has specified any needed information,
the system would insert the new data into the appropriate
position in the report (and incidentally, in any other data
bases where it might be needed).

2. Sophisticated or experienced users.

This version of the structured report format would
allow the user to bypass cues about needed content and
format and to supply only the needed pieces of information.
The user could type the needed information into the report
itself. The user would need to be provided with simple
mechanisms for requesting additional space, for moving back
and forth through the report, and for other editing
activities.

Any user should be able to move easily from one
usage level to another, as he or she might be experienced at
writing one part of a report and inexperienced at writing
another. In either version, users should be able to see at
any point how the data input appears in the structured
report format and revise as necessary.

Reading Grade Level Computation. Where sections of reports
or actual instructional materials are to be kept on-line, a
function should be provided to assess the reading level of
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any designated text passage. Sfeveral good algorithms exist
{ for this function, and one should be adapted rather than
| reinvented.

This function should be able to analyze any identifiable
text field on the system and return an estimated reading
level in real time. "Advice" or "help" for this function,
in addition to specifying how to use it, would briefly
describe how it works and would offer a few helpful hints ir
reducing the reading difficulty of a text passage.

Text Editing/curriculum File Maintenance Support. This
capability would allow users to easily and efficiently
correct and change data presently or previously input into
the system. It should be designed for simplicity of use and
should require minimal training for effective use.

Some of the capabilities of this function include:

1. Request for margins to be automatically right and/or
left justified.

2. Abjility to scroll forward or backward through 23
structured report.

3. Automatic page numbering of structured reports.

4, Automatic line count for page breaking of structured
reports.

S. Simple commands for inserting additional text,
deleting text, eliminating unnecessary blanks
(close-up), rearranging blocks of previously typed
text, and automatic reformatting of subsequent text.

I\ 6. Specification, storage, and easy retrieval of often
' used words, phrases, and paragraphs to prevent the
need for typing the same text repeatedly in
different context (copy/duplicate).

' 7. Specification of and automatic changes in tabs,
indentation, and margin adjustments.

8. Automatic centering (both horizontal and vertical),
and left and right justification.

9, Automatic decimal alignment.

10. Automatic search and/or replace for strings or
automatic stopping at formatted input points.
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11. Easy commands for indicating color codes, changes in
font (script, boldface, superscript, subscript), or
other text attributes.

12. Automatic underlining, uppercase.

Hard-Copy Printout. This capability will allow the user to
request a formatted paper copy of 3 specific data base or
report generated by the CATSDM system. Such paper copies
are often useful for review purposes and prcvide valuable
historical records.

Hardcopy printouts could be of three basic types:

1. A hardcopy printout of a single screen display.

Any display or part of a display appearing on the
computer display screen could be printed. The use would not
need to spend time taking copious "notes" on information
displayed.

2. A listing from a data base.

Once all related data bases had been input, the user
could get a structured, easily understood printout of a
specific data base. For instance, once all pertinent
information related to media selection had been input, a
user could request a listing of all objectives using
videotape. A series of menus could allow the user to
specify the specific subset listing required.

3. A printed, structured report format/report.

When a report format can be specified, the system
can provide a printed version of the format, supplying all
standardized wording, divisions, etc., leaving blank areas
for any specific information to be supplied. Once any
pertinent data to be included in the report is supplied to
the system, a printed version of the report, including the
new data, can be requested.

Progress Tracking. The progress tracking function of the
system is an on-line management tool. It allows users to
break major tasks (such as developing a final Navy Training
Plan) into subtasks, to assign each subtask to different
personnel, establish due dates, and track progress (noting
such things as who has reviewed the data input, who has
revised it, when these tasks were performed, etc.). This
capability will facilitate lower-level management functions
where it is less likely that professional or experienced
managers will be available.
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Standard Data Base Management Functions. The CATSDM system
used needs to have a data base management system which will
finclude such attributes as keyword searches, indexed access,
nonredundancy of data, data security at various levels, data
base creation, data base updating, inquiry, and report
generation. It will provide for field validation on entry,
update and error recovery, and sorting of the data base.
Standard CODASYL specifications and standards for Data Base
Management should be followed to the maximum extent

gossible. in order to increase the level of standardization
etween systems.

Description of Functions of Each Program

This section of the report will describe in some detail
the purpose and function of each program in the CATSDM
system. Each description will be supported by a table
listing the exact types of information to be collected as
part of the program, how it will be manipulated, and in what
data base it will be stored. For organizational purposes
these tables are linked in this document directly to the
appropriate data base description, and so appear in the next
section with the data bases.

Analysis Phase Programs

Problem Analysis Program (PAP). The Problem Analysis
Program will assist the user in the collection and
structuring of the information necessary to determine the
program goals, constraints, resources, and problems which
will shape the ISD process. The program will prompt the
user to gather all the categories of information needed
(such as mission characteristics, weapons system design
characteristics, existing training facilities and equipment,
existing schedules, funding levels, and required end product
characteristics). The system will also provide advice as to
possible sources of such data.

The program will allow on-line storage of the data and
will organize and structure it so that it can be most easily
retrieved and analyzed by the user.

The program will need constant updating and should
therefore have on-line review/comment and edit/update
capabilities.

The final output of the program is a Problem Analysis
Report. The system should support this effort by its
structured report format and text editing/word processing
capabilities. Previously developed Problem Analysis Reports
should be available either on- or off-line as references and
be easily located using Advice and Library system
capabilities.
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Task Listing Program (TLP). The Task Listing Program will
assist the instructional developer in the analysis of a
given job and {n the development of an orderly list of the
major tasks to be performed by an individual working in that
job. The TLP will help organize the analysis procedure by
on-line cueing and prompting and by ordering the input of
. the data base. The user would first be requested to specify
all responsibility areas (or systems) in the job. The TLP
would then have the user select one responsibility area and
mentally walk through it, listing each mission (or
subsystem) related to that area. The program would guide
the user through t(he entire analysis procedure until all
tasks performed under both normal and extraordinary
conditions were identified. If at any point the user were
unsure of the input expected, the TLP should provide an
explanation of the task listing development process and
definitions of terms, etc., upon request.

The program would automatically provide the standard
numbering and referencing system familiar to the military
community where Mission 1.1 is subordinate to Reponsibility
Area 1; where Phase 1.1.1 is part of Mission 1.1, and so
forth.

After all tasks are identified, the TLP will request the
user to specify conditions and standards for each task in a
standardized format.

The TLP will have full use of on-line review/comment and
update capabilities. These will be especially useful during
the validation phase of the task listing development
process. The TLP will, therefore, need a full range of
editing capabilities. One of the most important of these
capabilities would be the system's automatic restructuring
and renumbering of the tasks listed as tasks are deleted or
added to the original listing. The program will require an
23 automatic cross-referencing system based on keyword searches
j to permit easy identification of identical or related tasks
: falling under different responsibility areas.

Much of the data base input as part of this program will
need to be tagged and automatically supplied as part of
subsequent data bases for such programs as the Objectives
Hierarchy Program (OHP).

Student EntryeLevel Program (SELP). The Student Entry-Level

Program will assist instructional developers in determining

and describing the characteristics of students coming into !
the course(s). It will indicate what data types need be

obtained and how to find them. It will also provide for

structured input and data reporting.
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Interactive protocols will be employed to help the user
and to determine what student entry characteristics should
be described. These may include previous related training
(including terminal objectives mastered), aptitude
indicators (such as GCT scores), related job experience that
is required and/or can be substituted for training, and
other useful data (such as age or pay grade). Much of this :
information will be available in the Problem Analysis
Program (PAP) data base, which will be accessed through this
program. In addition, the user will be given suggestions as
to where to obtain the necessary data, and a checklist for
tracking his or her efforts.

Structured input capability will ensure that any entry
level data is entered correctly and numbered automatically.
Terminal objectives from previous training will be numbered
30 that tYey can be cross-referenced as prerequisites to
objectives in the course under development at the
appropriate point in the development process. Entry level
data will also be entered so developers can see the range of
characteristics of the target audience, as well as what the
typical or average student looks like. For example, it
might be found that the average student has a score of 76 on
a given aptitude test for which the student population
scores range from 59 to 92. Other test parameters should be
available as needed (e.g., mean, standard deviation, etc.).

Structured report formats will be available for creating
hard copy printouts of entry level data (student entry level
report) in a form that can be utilized in the development
effort. The user will also have access to previously
generated reports to review as examples,

Task Validation and Selection Program (TVSP). The Task
Validation and Selection Program will assist the
instructional developers in determining the validity of the
tasks included in a task listing and in sorting those tasks
into the following training categories:

. No formal training.

. Review training only.

. Familiarization training only.

. Formal training at FRS.

. Training at operational squadron.

N Ew ) —

Once the instructional development team has determined
the task selection algorithm and the exact qQquestions to bde |
asked during the task validation survey, the TVSP will
assist in formatting and printing out the necessary survey |
forms by using the program's text manipulation and hard copy
printout capabilities. The instructional development team
will determine the appropriate groups to be surveyed, and
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the program will either (a) administer the survey on-line at
all appropriate sites (prompting to allow maximum ease of
use for what is most likely a group of inexperienced users),
or (b) allow for batch input of survey data from
appropriately designed and compeleted survey forms when the
survey must be conducted in the field through use of
paper/pencil forms with no access to computer terminals.

The TVSP will analyze and summarize the survey data,
structuring the information into a collapsed, easily
understood form, including a catalog and summary of comments
made by those surveyed.

Once the validation survey data has been input, the TVSP
will assist in the preliminary selection of tasks for
training and sort them into the categories described above.
In order to make such selections, the TVSP will use the task
selection algorithm developed by the instructional
development team, the survey data, and any necessary data
from the Task Listing Program (TLP) and the Student Entry
Level Program (SELP).

The selection of tasks done automatically by the TVSP
will be a preliminary or "rough cut" of the final selection
of tasks. The instructional development team will make
refinements on line by using the on-line review/comment
function. Authorized users will make permanent changes by
using the editing and update capabilities.

Objectives Hierarchy Program (OHP). The Objectives
Hierarchy Program will assist the instructional developers
in analyzing the tasks selected for inclusion in the
training program and in developing the required objectives
and hierarchy diagrams.

The OHP will provide on-line protocols to guide the
instructional developers in listing, in a logical and
orderly fashion (with advice upon request), all component
subtasks, including decision component and recall component
subtasks, for each major task selected for training. \Using
the various editing functions, the user should be able to
add, delete, or consolidate subtasks with relative ease.

The program will automatically provide and revise as
necessary the numbering and referencing of subtasks, through
use of the standard military referencing system. Authorized
users should be able to review/comment on the list of
subtasks produced.

The OHP will also provide a means for input of
instructional objectives for each task (behavior to be
performed, conditions of performance and minimum acceptable
per formance standard).
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The program will automatically tag each objective input
with a reference number by using the standard military
referencing system. This system indicates the subordinate,
superordinate, and independent relationships existing
between the various component subtasks (Task 2.1.1 is
subordinate to Task 2.1, etc). Tasks and subtasks appearing
more than once in the hierarchy will show alternate numbers o

to point out the existing duplication and its place of
occurance.

Given the data stated above, the program will produce
the necessary objectives hierarchy diagrams for the course
being developed. It will also provide a catalog of
information related to each objective to be trained,
including necessary cross-references to the original Task
Listing, the Task Listing Validation, and the Task Selection
Report. The program should provide an automatic search and
cross-referencing system to enable the instructional
developers to easily find identical subtasks appearing in
different parts of the objectives hierarchy. The program
should automatically tag such objectives on the output
diagrams as well as in the catalog.

To accommodate the necessary changes and updates to the
objectives hierarchy diagrams, a full range of
review/comment, edit/revise, and manual override of program
inputs and outputs is needed.

Existing Materials Evaluation Program (EMEP). The Existing
Materials Evaluation Program assists instructional
developers in collecting, evaluating, and cataloging
existing instructional materials for possible use in the
course under development. The result of this activity is a
list of appropriate materials cross-referenced to objectives
in the objectives hierarchy.

It is first necessary to determine possible sources of
existing related materials. The EMEP will display
interactive protocols enabling the user to determine generic
content areas addressed in the objectives hierarchy. It
will then advise the user concerning publications,
directives, and established training facilities that address
training in those generic areas. This makes it possible to
locate and request materials for review.

Once materials are obtained, their learning objectives
can be compared to those in the objectives hierarchy data
base for applicability. Suitable objectives can be entered
into the existing materials (EM) data base and automatically
numbered and cross-referenced to the objectives hierarchy.
Information from the student entry level data base can also
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be accessed and compared with those characteristics of the
existing materials to determine if such things as reading
grade level are appropriate for the target population.

The EMEP will provide guidelines for evaluating the
quality of existing materials. It will assist the user in
analyzing available student performance data, correspondence
of ogjectives to instructional strategies and evaluation
criteria, and appropriateness of media used. These analyses
could be performed using subroutines from other programs
such as the Media Selection Program (MSP) and the Lesson
Specification Program (LSP), or they may be based on
existing validated instruments such as the Instructional
Strategy Diagnostic Profile (ISDP).

When completed, the numbered and cross-referenced
materials will be retained as the EM data base. By using
the on-line update capability additional materials can be
reviewed and added as necessary.

Design Phase Programs

Media Selection Program (MSP). The Media Selection Program
will assist the instructional development team in making
consistent and instructionally and economically defensible
decisions on what type of media to use for teaching any
given objective.

The instructional development team will examine the
appropriate reports and documents to identify available
media and will then develop an algorithm to sort the
objectives into the various media categories. The Library
capability will be useful in this effort. On-line
interactive branching protocols will guide users through the
media selection algorithm and provide the program with
necessary input on whether each objective is a classroom
(study session) type of objective or a hands-on (device
session) type of objective, etc. Once the necessary
priority decision rules are input, the MSP will identify the
optimum delivery medium and all alternative acceptable media
for each objective in the objectives hierarchies.

The MSP should also provide information regarding the
number of objectives selected for each medium and provide
lists of objectives and related information categorized by
media.

When available instructional media are not clearly
defined, the MSP should help specify the instructional
requirements of "to-be-acquired" media by cataloging and
summarizing selected responses to the media selection
algorithm into a design report. For instance, if trainers
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have not yet been designed for a new weapons system, the MSP
program should assist the trainer designers to determine
what capabilities the trainers must have to best meet the
training needs of future students. If a decision must be
made as to whether workbooks need color or can be produced
in less expensive black and white, the MSP should be able to
point out those workbook objectives where color is
instructionally critical and which alternatives are
available, etc. Thus the decision made will be both
instructionally and economically defensible.

Syllabus Development Program (SDP). The Syllabus
Development Program should assist the instructional
development team in developing lesson maps, ordinal course
syllabi, and time-based syllabi (class schedules).

The SDP should provide on-line, interactive protocols

which will structure the material and guide the

instructional developers through the process of sequencing

and organizing the objectives selected for training into a

workable course outline. The program should assure that the .

final organization of the course allows students to (a)

proceed from easier to more difficult material within a

task, (b) have early hands-on experience whenever possible, ‘

and (c¢) address the most critical job tasks as early as

possible. In addition, objectives should be grouped into | 3
»
|

lessons in such a way that (a) use of trainer-requiring

lessons is made as efficient as possible, and (b) only one,

or possibly two, presentation media will be needed within a

single lesson. Data from the Objectives Hierarchy and Media

Selection programs will be essential in determining that all

necessary factors are considered (data on prerequisites, on

appropriate media, etc., from the OHP and MSP should be

readily available to the user if requested) so decisions

made during the SDP are based on accurate data. The program l
should provide some sophisticated quality control by
cross-referencing with the OHP and MSP. For example, the
program should automatically check and cue users if a lesson
map appearing in the course outline sequences objectives so
as to violate the subordinate/superordinate relationship
specified in the Objectives Hierarchy (i.e., so students do
not receive necessary prerequisite objectives first) or if a
lesson presentation medium is selected which is
inappropriate for certain objectives included in the lesson.

The program should make extensive use of the automatic
input function which will automatically copy significant
pieces of information from the OHP and MSP data bases into |
the data base needed for the syllabus. For instance, the i
user should not need to retype the conditions, behaviors, or
standards for any objective, as these were previously input.
The program will also provide an automatic numbering (and
renumbering) and reference system.
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When all necessary data is input, the program should
produce, in a specified format, lesson and unit maps
(diagrams) indicating superordinate, subordinate, and
independent relationships between objectives. It should
also provide an appropriate ordinal sequence for progressing
through the training program, as well as lists and/or
catalogs of all related objectives and related numbers and
references, suggested lesson media, time estimates for
student completion, and other pertinent. cross-referencing
data.

Once the ordinal syllabus has been ‘developed, the
program will assist the user in developing a suggested daily
class schedule for all training programs and overlapping
sessions of each course. This will be done by interactive
branching protocols and automatic retrieval of data from
other data bases. This schedule will allow for systematic
consideration of such factors as total syllabus hours,
device-session hours, estimated number of students, number
of devices available at a given time, et&®. Once the
pertinent data has been input, the system should help
develop a time line for progressing through the training
program (time-based syllabus layout) and a systematized way
of developing a daily class schedule based on a specific
calendar. ;

The "What if..." capability will be an essential part of
the design of this program. This will allow the
instructional development team to project the time, cost,
personnel needs, etc., of a wide range of situations
relating to development of the ordinal syllabi and class
schedules. For instance, the program should identify
periods of peak resource utilization. The team could also
ask the program to project the effect of one trainer being
"down" for two weeks for repair during various units of
instruction, how much time would be lost, what alternate
ordinal syllabus could students follow, etc. In this way,
the least disruptive time could be allotted for routine
repairs of trainers and so forth.

The program should also assist in preparation of the
hard copy printed versions of syllabi to be used by
developers, students, instructors, and managers and of other
documents such as ordinal lists of objectives, etc.

Training Support Requirements Program (TSRP). The Training
Support Requirements Program assists the instructional
developers, management personnel, and those who will
implement the final courses in specifying and manipulating
resource requirements data.
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Much of the data needed for this program can be supplied
automatically from previously input programs
(PAP,OHP,MSP,SDP). Analysis of data from these programs
will permit estimates of needed personnel, equipment,
facilities, and services for completion of design and
development of the course materials. The program should cue
the user to collect additional data (such as student
throughput data, etc.) affecting the resource requirements
for implementation and ongoing instruction. Similar data
and estimates should be input regarding continuous
evaluation, revision, and updating of the materials over
time. Using all this data the program should assist
planners and managers in determining possible allocations of
total resources for completion and maintenance of the
project throughout all remaining phases of ISD.

The TSRP should organize and structure the data input in
such ways as to best facilitate the needed analyses. For
instance, the program should create or structure basic
resource requirements tables from the data input. On-line
review/comment and edit/update capabilities are essential to
ensure that data is kept current and accurate. "What if..."
manipulations and projections are critical to this program
so the effects of various media mix selections and other
resource allocations can be predicted and the resource
requirement tables altered accordingly.

The final output of the TSRP is a formal report
suggesting alternative course designs with alternative media
mixes and predictions of the total resources required for
each alternative. This is used as a guide in the remaining
phases of ISD so the project can select reasonable
alternatives and will not collapse at any point for lack of
resources.

Lesson Specification Program (LSP). The Lesson
Specification Program will assist the subject matter experts
and/or other instructional developers in developing the
specifications used later by authors as a design guide in
authoring student materials.

The LSP will consist of on-line, interactive, branching
protocols which organize and structure the development of
lesson specification documents and guide the developer in
selecting and developing instructional components and
strategies appropriate for each objective. The specific
components and strategies requested by the program will
depend upon the behavior level (use or remember) and the
content classification of each objective. The following
components will be necessary for most objectives (as called
out in the FAISD model):
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1. Complete objective (behavior, conditions, and
standards).

2. Generality.
3. Description of the instructional help.
4, Description of the type and number of examples.

S. Description of the type and number of pructice and
test items.

6. Description of any special teaching points.
7. Description of graphic requirements.

Others may be included as needed. To make the system
more generalizable, provisions could be made for user
definition of all instructional components. In that case
on-line protocols for directing and disciplining such input
would be provided.

Through appropriate cues, prompts, and the on-line
advice or help function the developer could then be assisted
in correctly writing each component. An example of such a
component would be an appropriate, complete, and technically
correct generality to be used 1) by students as the core
information to be learned and 2) as major input into the
development of NATOPS, flight and technical manuals. The
specifications writer could be further assisted in making
appropriate decisions concerning a) the type of
instructional help needed, b) the number of examples,
practice and test items required, ¢) the specific example
format and strategy to be used, and d) the practice/test
format and strategy, etc. Once such decisions were made,
they would be translated into an easily understood format

for later use as design guites by authors when producing the
final materials.

The program would structure and track the entire lesson
specification development process to help assure
implementation of proper review cycles necessary for
adequate quality control and accountability. The program
would keep status information on each objective being
developed. It would also produce status reports indicating
what portion of the lesson specification (LS) was completed,
who had developed each portion of the LS, who had reviewed
it or was responsible for its review and approval, what was

the time taken for each stage of development and review,
etc.
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To ensure that the lessons to be developed are
instructionally sound, lesson specifications must be
reviewed at several points by instructional experts. To
ensure that content is accurate and current, subject matter
experts must also review all lesson specifications.
Therefore the program will require a full range of
review/comment and cross-referencing functions, renumbering,
etc., to assure quick and easy implementation of quality
control functions and updates.

The program will eventually produce (both on-line and in
hardcopy form) complete lesson specification documents in a
standardized format. The program should also produce
formatted reports of prespecified data base subsets. For
instance, it should be capable of producing a summary of
each lesson, showing lesson map, segment titles and
reference numbers, objectives and generalities for each
segment within the lesson, media specifications, etc.

Implementation Plan Program (IPP). The Implementation Plan
Program will assist project planners, managers, and those
who will in the future implement and evaluate the
instructional program in developing an implementation plan.
The plan is used for coordinating resources and establishes
the procedures to be applied in providing necessary training
for instructors and instructional managers. The plan is
also used for conducting instruction and evaluating
students; for managing facilities, equipment, materials and
personnel; for scheduling; for integrating the new course
with existing courses; and for coordinating implementation
with quality control efforts.

Much of the data needed by this program can be provided
automatically from previously input data bases (such as
TSRP). The IPP should cue and advise the user on collection
of other pertinent data. The program will provide
review/comment and update capabilities so the data may be
constantly updated as the program implementation date gets
closer.

The program needs "what if" manipulations so alternative
implementation plans can be compared.

Word processing capabilities will be needed in order to
produce initial, updated, and final implementation plan
reports.

Quality Control Program (QCP). The Quality Control Program
will assist the user in developing a report describing in
detail a plan for complete and continuous assessment of the
effectiveness, efficiency, and palatability of the
instructional materials and management system.
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Through the use of interactive protocols the program
will help the user design the plan to be used for formative
evaluation, including small group tryout procedures,
determination of methods of measurement and variables to be
measured, and identification of review points and
procedures. These will be extended to include ongoing
quality control during full implementation of validated
training. Flowcharts and verbal descriptions of the plan
will be needed.

The program will also assist in structuring external
quality control procedures, which will ensure that training
meets, and continues to meet, operational requirements for
skilled personnel.

Sample data collection forms will be stored for use in
the quality control process. On-line review and edit
capability will enable users to modify forms as necessary to
meet the needs of the instructional system.

The program will provide a job aid in the form of a
checklist to assist users in collecting all data, doing the
appropriate analyses, and developing the final Quality
Control Plan report. The system will then assist in the
production of the hardcopy of this report by permitting
on-line entry, review/comment, edit etc.

The program will assist in the development of a quality
control manual based on the quality control plan, which can
be printed in hard copy and distributed to appropriate
personnel. Through use of the on-line review and edit
capability, the manual will be updated as needed.

The QCP data base will serve as input to the Lesson
Tryout Program, which will actually collect and analyze
student performance data based on QCP guidelines.

The QCP utilizes input for the Problem Analysis data
base and the Master Plan Program data base.

Development Phase Programs

Lesson Authoring Program (LAP). The Lesson Authcring
Program will guide and track 1) development of prototype
versions of lessons to be used in small group tryouts, 2)
lesson revisions on the basis of such tryout data, and 3)
readying of the final version for production.

Using the data in the lesson specification and tactics
package programs and the media format guide as blueprints or
as direct input (as in the case of objectives), the LAP
would guide the lesson authors in developing the specified
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instructional helps, examples, practice/test items, and
other instructional components for a paper-and-pencil
version suitable for initial small group tryouts. This
initial version could be input directly on-line or
handwritten and then entered on-line. The program would
track the complete authoring process including all review
and accountability cvecles.

The program would also organize and structure the
collection and analysis of data during the initial tryout of
the prototypes, assisting the developers in deciding what
revisions are necessary. Using the review/comment and edit
functions, necessary revisions could be made to the
prototypes and they could be prepared for entry into the
final production cycle.

The final output of the LAP is a printed version of
student lessons suitable for final production in the various
media previously determined to be most appropriate. These
printed versions must contain adequate descriptions of and
references to all graphics (charts, drawings, photographs,
slides, film, etc.) to allow the graphics production crew to
produce the desired end product.

Differences in media imply differences in end products.
(For example, a slide/tape lesson requires an audiotape, a
set of slides, and a worksheet. On the other hand, a
trainer exercise demands an instructor guide, a worksheet,
and an evaluation zchecklist.) The printed form of the
authored version must be formatted in such a way that final
production into these different end products will be most
efficiently carried out. This implies that different
formats will be needed depending on the end product (e.g.,
authored workbooks going to a printer will be formatted
differently than authored slide/tape worksheets, or authored
storyboards for videotapes, or authored computer-assisted
instructor lessons). All necessary technical information
related to the media to be used must be included in the
authored lesson. For example, for a slide/tape this means:
How much lead time is necessary on the tape? 1Is a focusing
frame necessary? What background music or sound effects are
required? What about automatic advance tones, etc. The LAP
will have guided and assisted the developers and production
personnel in making these decisions through appropriate
interactive branching protocols.

Lesson Production Program (LPP). The Lesson Production

Program will receive input in the form of prototype lessons

from the Lesson Authoring Program (LAP). The LPP will

format printed portions of lessons and worksheets for

paste-up, provide working copies of scripts for production

efforts in audiovisual media, and format evaluation '

36




i
e
b |

|

NAVTRAEQUIPCEN 77-C-0018-1

checklists, instructor guides, and other pieces of
instruction. In addition, tracking and structuring of the
production process will be done.

A key feature of this program will be the capability to
review printed lessons on-line and insert necessary
production codes for t{pe font and formatting
considerations. When linked to compatible typesetting
equipment, it will be possible to print-out
production-quality materials ready for paste-up or typeset
in hard copy. It will also be possible to review and edit
text and production codes as necessary on the system to
accomplish revisions as specified in the Lesson Tryout
Program (LTP).

Where lessons incorporate other than print media (slide/
tapes, videotapes, etc.), working copies of scripts will be
formatted and printed out in hard copy for production
personnel. Worksheets, evaluation checklists, and
instructor guides can be produced like printed lessons to
accompany nonprinted materials. Review and edit capability
will also be available for all these items, including
scripts.

The entire production process will be tracked and
structured to provide information on lesson production
progress and revision and staffing of the production effort.
In this way, maximum use of personnel and material
production resources will be realized.

Lesson Tryout Program (LTP). The Lesson Tryout Program will
consist of two relatively independent sections. The first
will assist the user in developing a specific plan for
lesson tryouts consistent with the quality control plan.

The second will provide for input and analysis of reviewer
comments and student performance and attitudinal data
obtained during the tryouts. OQutput will consist of
specifications for revision of materials based on tryout
data.

The first section of the LTP will access the Lesson
Production Program and Quality Control Plan data and assist
the user in developing a tryout plan through interactive
protocols. The plan will specify the extent and nature:of
individual and small group tryouts, including a
lesson-by-lesson time line. On-line update capability will
enable the user to revise the tryout plan as necessary in
accordance with the actual production cycle.
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A variety of suggested data collection forms will also
be provided as output. These will consist of student
attitude surveys, review comment forms, and additional forms
as needed. Where possible, the forms will be machine
readable for expeditious input of data (e.g., mark-sense).

The second section of the LTP will provide for entry of
all tryout data including attitudinal data, performance
data, and reviewer comments. Analyses of the data will be
performed on-line and provide several outputs such as:

1. Item analysis indicating student performance on test
fitems and resulting mastery of objectives.

2. Student attitudes toward the materials by objective.
3. Reviewer comments on materials by objective.

The results of the analyses performed will be used to
assist the user in formulating revision specifications
on-line. Interactive protocols based on the analyses will
guide the process, objective-by-objective. Revision
specifications will then be cross-referenced to lLesson
Specification, Authoring, and Production Programs where they
can be implemented. The formative analyses and revision
specifications will also be organized using the structured
report format capability and will be printed out in hard

copy.
Implementation Phase Programs

Computer-Managed Instruction Program(s) (CMIP). A varfety
of CMIPs could be developed to meet the needs of the
particular instructional system. They would include
combinations of the following capabilities:

1. A variety of tests (pre, post, entry, and progress)
could be administered on-line and scored
automatically. If tests were not administered
on-line, paper~and-pencil tests could be machine
scanned, entered, and scored by using compatible
machine readable answer sheets.

2. Student performance data could provide the basis for
criterion=referenced diagnosis of strengths and
deficlencies making up student feedback.

3. Students could be given prescriptiona for
remediation or further study based on diagnosis.




NAVTRAEQUIPCEN 77-C-0018-1

4. Complete student records could be maintained in real
time, providing accurate and instantaneous hard copy
printout of all or part of an individual student
profile.

5. Banks of test items could be maintained and

manipulated to provide random alternate forms of
objective-based student tests.

6. Student performance data could be automatically
combined to create large data bases, which could
provide normative references and indications of
instructional materials effectiveness.

7. Personnel and physical resources could be scheduled
and allocated automatically in accordance with
student progress and the instructional
characteristics of lessons.

A fully interactive CMIP will possess all of the above
capabilities. It is conceivable, however, that the
instructional program may not be conducive to or require
such an array of capabilities.

Computer-Assisted Instruction Program(s) (CAIP). As with
the CMIP, a wide variety of capabilities is possible for
incorporation into a Computer-Assisted Instruction Program.
At least the following should be available:

1. Lessons should be authored and edited on-line with a
versatile, yet easy-to-use authoring language.
Within the confines of this authoring environment it
should be possible to separate course "data" from
course "logic" for economy of authoring large
amounts of lesson material, and it should be
possible to define both learner and program
controlled strategies, including simulation and
modeling activities.

2. Actual instruction will be administered on-line by a
system of remote student operated terminals.

3. Student performance data will be collected and
compiled for purposes of assessing individual
progress and evaluating instructional materials.

4, The program will be capable of delivering highly
adaptive instruction with extensive individualized
diagnosis and prescription and a high degree of
learner control supported by ready student access to !
critical performance and curriculum parameters and
advice functions to support strategy building.
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5. A variety of report formats will be easily
accessible for both individual and group
performance.

6. Student records will be maintained on-line and
updated in real time.

An impressive configuration of media could be linked to
the basic CAI hardware, but would be limited by cost
considerations and media requirements. In addition, several
different student response modes could be made available
(light pens, touch sensors, keyboards).

It would be possible to provide for complex simulation
and gaming exercises through a CAIP. These could either be
designed for individual simulation environments or for those
allowing interaction of several students over the system,
with structure provided by the program as needed.

Programs Peripheral to Mainstream ISD Activities

Historical Trainer Data Program (HTDP). The Historical
Trainer Data Program assists users in collecting and
organizing pertinent data concerning previously used
trainers so comparisons with current needs can be made.

The HTDP should cue and advise the user in the
collection of the necessary data, such as

1. Characteristics of available trainer devices.

2. Demonstrated effectiveness of devices in training of
specific objective types.

3. Cost, maintenance, and repair considerations.

The HTDP should structure the data input and
automatically provide some predefined comparisons between
devices. The program should also allow for specification of
unique comparisons and for "what if...?" manipulations.

The HTDP should output the predefined and unique
comparisons in some easily understood format. The program
should also help format and generate (automatically,
whenever possible) the formatted report and its updates
relating to historical trainer data.

The HTDP must allow on-line review/comment and continual |
updates. The data input and output by the HTDP should be |
referenced for use in later programs such as the Trainer
Requirements Determination (TRD) and the Procurement of
Trainers Program (PTP).
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[ Trainer Requirements Program (TRP). The Trainer
i | Requirements Program will guide the user through a process
;1 of collecting and analyzing the data needed to determine the

types of trainer devices best suited to the training
requirements of the specific program being developed.

The program will provide automatic input from previously

input data bases and/or cue the user in collecting such data
as:

B e

Iy —

1. Types of objectives identified as "device" session
objectives (automatic input).

2. Hardware/software system capability requirements of
each "device" session objective [according to the
objective, what hardware or software does the

student need to manipulate, (i.e., radar system,
INCOS tray)].

i T S,

3. Hands-on objectives time requirements.

4, Proportion of hands-on training time to total
syllabus length.

, 5. Instructional presentation requirements for each

1 trainer hardware/software systems requirement
category (i.e., display requirements such as audio,
line-drawing, visual motion, etc; student response
requirements, such as written or verbal, point,
manipulate hardware, etc.; response detection and
evaluation requirements, feedback requirements).

1? Other data is collected about available or previously
, used trainer devices, such as:

; 1. Sensory output capabilities of the device (i.e., how
ﬁ does it compare to hardware/software requirements of

: objectives, motion simulation, amount of motion,
} etc.).

? 2. Capabilities of the device to meet instructional
! presentation requirements.

l 3. Student evaluation data on use of each device in
| previous training settings. (Did students master
,‘ similar objectives on the device?)
1

4, Comparative cost and maintenance data.
Other budget and time restriction data is gathered about

the project itself. All of the collected data must be
compared and analyzed in order to select the combination of

) U
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devices which will best meet the instructional objective
requirements as well as constraints on time, budget,
implementation, etc. The goal is to use the least
sophisticated, least expensive device suiting the purpose.

Once such data is collected, the program will perform
analyses, sorts, and data consolidations, and structure the
data in such ways as to facilitate the necessary
comparisons. As the analysis involves numerous variables,
it is imperative that the program allow "what if...?"
manipulations so a range of possible solutions can be
explored, if needed.

The program needs to have on-line review/comment and
update capabilities. Its final output is a structured
report which makes recommendations as to the mix of devices
best suited to the project and the number of each such
device required. This report also estimates costs and sets
down specific requirements for each device which can be used
by a manufacturer potentially producing such a device. The
program should assist the user in developing this report
with the basic text editing and manipulation capabilities of
the system.

The system should cross-reference this program with
other programs so each objective may be identified by the
selected trainer device.

Procurement of Trziners Program (PTP). The Procurement of
Trainers Program assists project planners and managers with
contracting for the development of new trainer equipment or
for the modification of existing trainers.

The program should automatically supply pertinent data
from previously input programs (HTDP, TRP) and cue and
advise users in collection of any additional data. The
program should assist users in defining the final
specifications for trairer devices and procurement packages.
The program should allow for comparison of incoming
proposals and provide a scoring system for proposal
evaluation. "What if...?" manipulations should be available
as part of the evaluation process.

The program needs on-line review/comment and update
capabilities. Its final output is the Trainer Procurement
Package which will be sent out for bids. This should be
supported by the system's text manipulation and editing
capabilities. .
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. Tactics Package Program (TPP). The Tactics Packape Prcgram
provides for structure and organization of the tactics
package.

If the tactics package has been previously developed or
is being developed by another group, the TPP should permit
users to easily locate those parts of the tactics package
which are pertinent to the instruction presently under
development. The program should catalog or index the entire
tactics package. If possible, the data base should also
contain synopses of material in the tactics package.

E If the tactics package is being developed in conjunction
with the instructional development, the TPP should provide a
historical data base to assist users in creating the tactics
package for the weazpon system in question. It would then
provide for on-line input, review/comment, and editing of
the tactics package. It would cross-reference data in the
tactics package, with tasks listed in the Task Listing and
objectives appearing in the Cbjectives Hierarchies. Thus
any change made in the tactics package could be reflected in
the instructional materials and vice versa. Tn this way,
conflicts between procedures taught in training and
procedures appearing in the tactics package, as well as
duplication of efforts, could be avoided. The program could
also assist in producing the hardcopy version of the tactics
package.

Master Plan Propgram (MPP)., The Master Plan Program will
assist the user in developing a long-range management plan
for the particular ISD project to be undertaken.

The MPP will automatically receive critical data input
from the Problem Analysis Program (PAP). Tt will cue the
user in the collection of additional categories of
. information (such as definitions of activities to be
b performed, resource requirements for each activity,
criticality of each activity regarding completion of
succeeding activities, etc.) and supply advice as to
possible sources of such information. The program will
organize and structure the data input so as to best
facilitate the needed comparisons and analyses. The program
will need on-line review/comment and edit capabilities to
allow for periodic update of the master plan to reflect the
most current information.

] Outputs of the MPP include project time line, a list of §
ah project assignments (personnel requirements), and a project

| PERT chart. The program will assist the user in the on-line
development of these outputs and must allow considerabtle
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*What if...?" manipulations. The ®"What if...?2"
manipulations will allow the project planners to consider
all possible variations in allocation of resources, to
explore the effects of adding or losing personnel,
shortening or lengthening the time line, adding new goals to
the project or leaving out some possible goals, and to
predict consequences of these actions to manapement plans.

Another output of the Master Plan Program is a final
report which formally presents this plan. The MPP will
assist in the structuring, development, editing, and
printing of this document and its updates by using the text
editing and manipulation capabilities of the system.
Previously generated reports should be available as
references.

Procurement Package Progrem (PPP). The Procurement Package
Program will assist the project planners in determining what
portion of the proposed ISD activity needs to be contracted
to outside groups. It will also assist in securing the
necessary proposals for such goods and services and in
evaluating the incoming proposals.

The program will cue the users in collecting the data
(some of which can be automatically supplied from earlier
programs) necessary for 1) evaluating internal capabilities
for successful completion of given aspects of the ISD effort
and 2) determining those goods and services which need to be
contracted. A job aid in the form of a checklist would
guide the user in collecting such data, securing and filling
out the proper forms, and developing clear, precise, and
complete Requests for Proposals (RFPs) which define needed
goods and services.

The PPP will assist the users in establishing a scoring
system for proposals received and aid them in making the
necessary comparisons and evaluations of proposals. The
program will need to allow for defined "What if..."
manipulations to compare complex options, such as hiring and
training new staff internally, with contracting for such
services from outside, or evaluating various combinations of
proposals received.

The program will also offer support in the development
and production of all documents (such as RFP's and reports
stating final recommendations) needed for the Procurement
Package. The structured report capability of the system can
be used to autometically generate the large portions of such
documents which are prespecified and standardized.
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Navy Training Plan Program (NTPP). The Mavy Training Plan
Progroam assists project planners in collecting the necessary
data and in producing the required Navy Training Plan (NTP)
reports.

The NTPP will automatically supply pertinent data from
previously input programs (such as the Training Program
Master Plan) and will cue users in collection of additional
information (such as Navy sites where the training
activities may occur and what facilities are needed; Navy
personnel to be involved and their relationship to outside
contractors; time and place of lesson implementation). They
system will give advice as to possible sources of such
information. References to help locate such sources and
previously developed Navy Training Plans should be
available.

The program will need "What if..." marnipulation
capabilities for easy examination and comparison of all
possible options for resource allocation. OCn-=line
review/comment and edit/update capabilities are also
reauired.

The program will also a@ssist the user in writing and
formatting any required formal documents. Standard text
editing and manipulation capabilities will therefore be
needed.

Progress Monitoring Program (PYP). The Progress Monitoring
Program is principally designed to track and report time
spent by personnel working on each task in the ISD process.
It also provides for projecting task completion dates based
on availability and distribution of personnel with input
from the Master Plan Program (MPP) data base.

Provisions will be made for a machine-readable
timesheet, to be filled out by all personnel, which
indicates time spent on each task performed. Tasks will be
coded in accordance with the TPMP for ease of tracking and
cross-referencing. Data from these sheets will bte
automatically read into and compiled 'in the Project
Management (PM) data base.

It will be possible to input actual and anticipated
availability of personnel into the PM data base. This will
reflect such things as leave requests, transfers, and
illness or other unexpected absences. In this way all
personnel movement can be reflected in reports and time
estimates, and the PPMP can serve a necessary personnel
accounting function.
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The user will be able to use the program to assess the
impact of hypothetical personnel assignments on the
completion of tasks or groups of tasks specified in the MPP,
This will be done through the "What if...?" capability.

The program will be capable of providing hard copy
report printouts which indicate tasks that are behind, on,
or ahead of schedule as delineated in the MPP. The program

will also be able to detect potential scheduling problems in

advance based on anticipated resource availability compared
with task requirements. In this way the user will be able
to constantly monitor the pulse of the total ISD effort.

Description of the Data Bases

The user will interact with the CATSDM system using the
programs outlined in the previous section. However, once
data has been entered into the system, it will be organized,
stored, and accessed in relationship to a number of data
bases. The purpose of this section is to present a series
of tables outlining the contents of each of the data bases.
For each piece of data in each data base, the program used
to enter that data will be identified, and the programs
which access the data will be listed.

Analysis Phase Data Bases

PADB. The data base for the Problem Analysis Program
consists of the following four major data items. Statement
of program goal(s), ‘operational/development constraints
(e.g., time/money estimates), available or required
resources, and student characteristics. These items are
input by the PAP. The PAP data base must also contain
built-in information on needed data and possible sources of
data. The contents of this data base are used as inputs to
many subsequent programs/data bases.

TLDB. The data items in the Task Listing Data Base include
statements of competency or responsibility areas, specific
task and component subtask requirements, and task
interrelationships. Some of this information may be
obtained from the PADP. This information is used in the
TVSP and OHP. The TLDB must also contain informatiocon
necessary to explain the task listing development process
and any terms involved.

SELDB. The data items stored in the Student Entry-Level

Data Base constitute a profile of the student group arnd
include preskill measures, aptitude scores, previous job
duties, ratings and/or pay scale. Much of this data will be
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in quantitative form. Some of the data on student
characteristics, which is part of the PADB, may be
incorporated into the SELDB. The SELDB is accessed by TVSP.

TVSDB. The data base for the Task Validation and Selection
Data Base will include the various tasks provided by the
TLDB which have been ranked according to various training
categories. In other words, the data in the TVSDB is the
same as the TLDB except that it has been validated and
sorted. Furthermore, data from the SELLCB may be used to
further categorize the TVSP data. The information in the
TVSDB is used by the CHP and MSP.

OHDB. The Objectives Hierarchy Data Base consists of a set
of objectives for each of the tasks stored in the TVSDB and
their hierarchial structure. This data is used in the MSP,
SBP, TSRP, and LSP.

EMEDB. The Existing Materials Evaluation Data Rase consists
of information indicating sources of existing
materials/equipment related to the objectives in the OHDB.
It must also contain information which can suggest potential
sources of material for the type of objectives in the CHDB.

Design Phase Data Bases

MSDB. The Media Selection Data Base includes data
indicating the media attributes related to each objective in
the OHLCB and the media alternatives derived from these
attributes. This data would most likely be stored in table

gormats. The MSDB is used in a number of subsequent data
ases.

SDDB. The content of the Syllabus Development Data Base
involves detailed outlines of the lesson and segment levels
and the lesson interrelationships (most likely in the form
of course maps). The SDCB also inc'udes class schedules and
student timetables. The SDDR utilizes data from the CHDR,

MSDB, TRDB, and is accessed by the TSRP and LSP. |

TSRDB. The Training Support Requirements [Cata Base includes ;
a complete range of resource requirement tables indicating ;
quantitative estimates of personnel, equipment, facilities,

or services required for the development of courses. It

also should include specifications for evaluation, revision

and updating of materials. This data can be obtained from |
previous data bases (PADB, CHDB, MSDBR, SDDB) with some '
elaboration/clarification by the TSRP input. The TSRDE is
used by the ISDP.

n7
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LSDB. The Lesson Specification Data Rase consists of lesson
design guides which include objectives, help, examples,
practice items, test items, special teaching strategies’, and
descriptions of graphics required. The LSDB also includes
status reports which indicate the status of the various
components of lessons under development. The LSDB utilizes
data from the SCDB, MSDB, OHDB, and TPDB. It is accessed by
the ISDPDB.

IPDB. The Implementation Plan Data Base consists of lists
of training/instructional procedures, evaluation methods,
resource allocation information, and scheduling data. Most
of this data is drawn from other data bases (e.g., LSDR,
TSRDB). This data base is used by the QCP.

E QCDB. The Quality Control Data Base is composed of

‘ specifications for the collection and analysis of evaluation
E. data as well as the records already collected. These
f specifications can be abstracted to constitute an evaluat1on
i manual or plan. The QCDB is used in the LTP.

F. Development Phase Data Rases

‘ LADB. The contents of the Lesson Authoring Data Base is the
| actual lesson text along with any revision information

‘ received from lesson tryouts, and instruction for graphics,

! trainer use, etc. The LADB is used by the LPP.

a LPDB. The Lesson Production Data Base consists of the
| formatted lessons and scripts for audiovisual media. Also,
[ each lesson will indicate its current production status.

LTDB. The contents of the Lesson Tryout Data Base consists
of two major items; a detailed step-by-step plan for trying
%, out the produced lesson materials and complete records of
I\ reviewers' comments and student performance/attitudinal data
P for each lesson tested. The LTDB will also contain revision
é specifications. This data will contribute to the QCDB.

Implementation Phase Data Bases

i CMIDB. A Computer-Managed Instruction Data Rase would
include test items, student performance data, learning
prescriptions, and personnel/physical resources. The CMIDB
would be accessed by the SELP and the QCP.

CAIDB. A Computer-Assisted Instruction Data Pase would

contain lesson text and student performance data. The CAIDE
would be cross-referenced to the MSPB, QOCDB, and LPDR.
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Data Bases Peripheral to Mainstream ISD Activities

HTDDB. The Historical Trainer Data Program Data Base
contains the characteristics of other availeble trainers,
effectiveness in achieving specific categories of
instructional objectives, and cost/maintenance data. Much
of the content would be quantitative data. Some of the data
could come from the NTPDB. The HTDDB is used in the TRP.

TRDB. The data collected by the Trainer Requirements Data
Base consists of detailed information on the trainer
requirements for the tasks or objectives stored in the TLDB
or OHDB. This would include sensory limitations of devices,
previously evaluated usefulness of trainers, and estimated
times for certain trainer exercise. This data is merged
with data already present in the HTDDB, to produce a
complete data base for each trainer. This data base is
cross-referenced to the NTPDB and SELDB and accessed by the
TSRP, SDP and EMEP,

ETQQ. The Procurement of Trainers Data Pase consists of the
final specifications for trainer devices and for trainer
proposals. This data is based upon information from the
HTDDB and TRLB.

TPDB. The Tactics Package [Pata Base ircludes information
specific to the operation/training of a particular weapons
system. This data is cross-referenced to the relevant tasks
in the TLDB and objectives in the OHDB.

MPDB. The Master Plan Data Base consists of definitions of
task activities, resources needed for each activity,
sequencing of activities, and activity interdependence.
Much of this data can be extracted from the PACB. The MPLR
is accessed by the PPP, TLP, and QLP.

PPDB. The Procurement Package Data Base consists of
statements of goods/services to be furnished (in RFQ form)
2long with a scoring key for completed proposals. The basis
for this can come from the TSRDB and MPDB.

NTPDB. The Navy Training Plan Data Base contains
Information on existing Navy personnel, sites, equipment,
and materials which can be used in the present development
effort. The NTPDB is accessed by the TLP, EMEP, SDP, HTDP, -
and TPP.

P¥DB. The Progress Monitoring Data BRase contains actual
time spent on completing tasks as well as estimated task
completion data. Also contained in the PMCB will be
information on personnel leaves or transfers. Some of the
data in the PMDB can be obtained from the MPDB.
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SECTION III
ANALYSIS OF VTS 1IN FIGHT OF CATSDM RECOMMENDATIONS

OVERVIEW

These reports were geherated from the FRAMP and FRS
Aircrew Users' Manuals, Subsystem Specs for Aircrew and
Enlisted Men, VTS Functional Description and CATSDM specs.

Questions were cleared up through discussions with code
3143 who were very generous in their comments and
evaluation.

Due to the fact that the VTS is a dynamic system, that
is, one to which additions and revisions continue to be
made, only general comparisons can be made at this point.
These have been refined as time and resources allowecd.

There are presently different versions of the system
available to different portions of the service with no one
site having all the enhancements available. This report
will consider the superset VTS containing all known

capabilities.
COMPARISON OF STANDARD PROGRAM CAPARILITIES

Description of Program Capabilities

These standard capabilities, when available, are
available mainly for areas which the system covers.

The system was designed as a PQS and CMI system with
extensive administrative support and resource scheduling
roles, and covers most areas of personnel manaqement and
resource management of training.

Interactive Protocols (Menus, Prompts, Aids, Advice).

The system is designed with the user in mind. There are
a variety of menus available and manipulation of the system
should be easy with appropriate documentation @nd 2 minimum
of experience.

Cuss for data entry and handling, and user assistance
appear to be adequate.
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Advice.

VTS does have available an advice function written to bhe

accessed on the terminal. Information appropriate to the
user's location in the system will help the uninitiated.

Library.

A library of all)l manuals and training materials may be
implemented on the system but more in the form of an
inventory than a library. Since the basic capability is
there the addition of cross-references may cause a large
data entry problem but no programming obstacles.

Error Detection/Reduction Routines.

Appropriate error checking of data is covered. The very
nature of errors precludes absolute recovery but much work
has gone into error prevention,

Automatic Input of Data from Previous Inputs.

The data base management system available makes possible
the exclusion of redundant data storage.

Since VTS does not have Instructional Systems Desiagn nor
Computer Assisted Instruction capabilities at this time,
there 1is no previous data on the system from which to draw
and some of the need for that data is reduced.

With the current system capabilities and the addition of
ISD/CAI capabilities the transfer of data will be possible
with a little additional programming effort, Actually the
data transfer procedures will probably be done as an
inherent part of the ISD and CAI capabilities.

Structured Input.

Data entry and update do take advantame of structured
input capabilities. With specific (ADDS 200) terminal
hardware this capability {s enhanced. With some ndditiona)
programming this enhanced capability may be given to some of
the less elaborate hardware.

Automatic Numbering and Referencing.

Presently this i3 not possible, Some programming effort
would be necessary to provide this ability although with
systems configured as at present, without ISD and CAT, this
capability is low priority.
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Hierarchy of Users.

System protection from users is rather elaborately
provided for in both the areas of software and data base.

On-Line Review/Comment.

On-line review and comment, with appropriate protection,
is standard on VTS. Changes must be okayed but comments may

be left regarding any material a person is authoried to
access.

On-Line Update.

Standard updating procedures are on line under the
authority of specifically authorized people only.

“¥het If...?"

The ability to simulate different work student loacs and
system resources and project schedules is available. This

concerns mainly CMI and PQS. Instructional development is
not covered.

Communications Facility.

On-line communications facilities are available under

the RSTS/E operating system. They appear to cover all the
necessary aspects.

Structured Report Format.

Paperwork and forms necessary for system operations are
provided by the system. The capabilities may be increased
with the ADDS 200 terminal and with some effort the system
can be made to provide this increased capability for some of
the less elaborate software.

Reading Grade Level Computation.

Presently this is not provided under VTS. The addition
of this would be a fairly straight forward task.

Text Fditing/Curriculum ©ila Mainterance Capability.

This is possible on VTS, however, due to some probloms
with protocol, it is not and cannot be presently provided.
It is part of the software package provided by the hardwaroc
vendor.

|
|
|
|
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Hard Copy Printout.

The Data Base Management System provided gives rather
elaborate capabilities in developing reports and listings
from the data base. Hard copy of any screen display is
available.

Progress Tracking.

Progress tracking in the context of instructional
systems design is not available. Student progress is
provided, actually as a major part of the instructional
management.

Standard Data Rase Management Functions.

The standard options, including QUERY (a data access
method), expected in a Data Rase Manamement System are
provided by the hardware vendor and in some areas enhanced.

COMPARISON OF FUNCTIONS FOR EACH PROGRAM
Course Authoring Functions

The CAT authoring languapge DECAL TI is part of the
system delivered with the hardware although it is not a
major portion of VTS. It is not yet software connected with
the VTS software or data base. Extensive text editing of
the type needed is not yet offered on VIS. On VTS proper,
the following are not really available in useful form:

Lesson Authoring

Lesson Tryout

Trainer Requirements DNetermination
Media Selection

Lesson specifications programs and lesson production
programs are available by generalizing existing programs.
One piece at a time the connection may not be hard, on the
whole the programming effort may be substantial.

Functions Which Create Reports

Most of the recommendastions in this area require that
part or all of the data for the reports be input from
existing data bases. In the following functions the data is
either not available on VTS or only partially available. To




NAVTRAEQUIPCEN 77-C-0018-1

implement these functions it would be necessary to write
programs to guide the user in inputting the data and then
use the existing software to generate the report.

Problem Analysis
Master Plan Program |
Procurement Package
Naval Training Plan ‘
Trainer Procurement Package t
Implementation Plan Development

Student Entry-Level Program

VTS will accept data on students coming into the command
and will help the instructor re-evaluate students with
previous records, or completely evaluate any student.
Appropiate data is stored to assist in planning student
schedules and projecting the result on the training plans.

Task Listing Program

VTS c¢can partly meet this recommendation. It has
software which gathers and stores a list of the major tasks
and subtasks required in any billet. Since the VTS task
listing is used only for billet selection, it may not be as
detailed as desired for cour seware development.
Modification of the existing programs would probably be
sufficient.

Task Validation 2nd Selection Program

Survey evaluation programs now exist for evaluation of
surveys with up to 5 options per question.

In addition, surveys may be generated with perhaps a
slight modification of existing report generation and text
manipulation capabilities. Since true word processing is
presently not provided, some aspects may be more difficult.

Objectives Hierarchy Development Program

VTS does allow and encourage hierarchical ordering of
objectives on the system. It does allow entering, deleting
and updating of objectives.
Syllabus Development Program

All the software for constructing class schedules under
various time and resource constraints is present on VTS.

The mechanism for automatically setting up course syllabi is
also available using the objective hierarchy.

2%
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Tactics Package Program

VTS at the present time does not include tactics
infomation. Programs with perhaps some considerable effect
would be necessary. Furthermore, considerable data
collecton would be necessary for cross referancing.

Training Support Requirements Program

VTS can and does cover the domain of this program. The
resource configuration and scheduling software schedules and
monitor all resources required for a course. In addition,
predictions are made regarding resource requirements.

Existing Materials Evaluation Program

Existing materials can be located. Evaluation and
documentation of all possible materials applications is not
done.

With the adcdition of some data collection 2nd cross
referencing programs this may be approached with a large
degree of accuracy. The progremming effort would be minimal
but data collection would be of some concern.

The software for choosing from a variety of training
materials, once the effectiveness and existence of those
materials is established, is now in use.

Historical Trainer Data Program

VTS maintains an inventory of trainer equipment, status,
and effectiveness. Information on the characteristics in
the detail needed is not available. In order to perform the
desired analysis the data base would have to be expanded and
software for evaluation of characteristics in light of
training requirements would be necessary.

Progress Monitoring Program

As part of instructional system design this does not
exist on VTS. There are programs in existence which can be
genralized to produce most of the needed output. Tha level
of effort to produce the project monitoring required should
be acceptable, Specifications and an operational prototype
for such a system (AMS) have been developed within DOD.
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Computer-Managed Instruction Progrem
In the area of CMI the following is characteristic:

1. VTS does offer a full range of on-line tests and
evaluation or entry of off-line tests.

Student performance is saved and used for student
feedback diagnosis.

Student prescriptions for study are miven although
human intervention is required.

Student records are managed in recal time.

Banks of test items are stored to produce random
objectives based tests.

Instructional materisls are evaluated in light of
student performance.

Personnel and physical resources are scheduled
automatically. b

Computer-Assisted Instruction Program

With DECAL II from the hardware vendor some aspects of
CAI do hacome available. Tt is, however, a substantial
effort to implement as is and as is it doesn't conform to
CATSDM recommendations. Since it is not generally thought
of as being included with VTS we will consider VTS without
DECAL II. In this light the following becomes apparent:

There is no lesson authoring capability on VTS.

Actual Instruction is not administered on-line.
Some Student test performance data is collected.

There are a variety of formats for accessing
individual and group performance data.

Student records are maintained on-line but not in
the detail required by CAI. They are updated in
real time.

VTS does plan to have a CAI component and may at
some future time fulfill all of these
recommendations, however, DECAL TI is seen as
inadequate, as is.
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Quality Control Plan

VTS does not assist in developing a variety of quality
control plans. It does however, provide for a given plan
and the application of various plans which may be developed
off-line.

COMPARISON OF DATA BASE CONTENTS AND STRUCTURE
Description of the Data Base

The following data bases are not presently part of the
VTS data base and would need new programs to be written in
order to add them. Most of the above fall into two
categories, one (#1), development of curriculum, and two
(#2) forms generation with the goal of curriculum
development.

Program Pata Rase Use Categories
Problem Analysis PADB #1, #2
Master Plan MPDE #1, ¥
Procurement Package PPDB #2
Navy Training Plan NTPDS 2
Lesson Interrelationships

Matrix LIMPDB "
Tactics Package TPPDB #2
Training Support

Requirements TSRCR 1
Historical Trainer Data HTRDPDB "
Trainer Requirements TRPDSB Bls ke
Trainer Procurement Package TPPPDB #2
Implementation Plan I1PDBP gy e
Quality Control Plan QCDB #1, #2
Project Management PMPDR 1

In the cases where forms are developed (#2), text
editing/curriculum file meintenance capabilities would be
almost a necessity for computer generation and updating of
these forms.

The remaining portions of the data base exist ot leeost
in part.

Student Entry Level Data Pase
This data does exist and can be updated when the student
arrives after being initially entered on notification of

transfer. Moreover, the data is updated automatically as
students progress.
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Task Listing Data Base

Thore is a list of tasks and subtasks contained within a
course hierarchy.

Objectives Hierarchy Data Pase

There is a hierarchy of objectives within the course
hierarchy.

Course Syllabi Lesson Level Data Base

There is a syllabus for each of four out of five levels
of tasks and subtasks within a hierarchy.

Course Syllabi Segment Level Data Base
This is also available.
Existing Materials Data Base

There is a list of all existing training materials at a
particular site, but this is not connected with materials at
other sites and it is referenced at the course level, not
the objective or task level.

What presently exists is probably adequate.

Lesson Validation Data Base

A history is kept of test questions and instructors in
order to validate their effectiveness. Student histories
are further kept for future digesting of this material.
However, for a rigorous validation of the lesson materials

more detailed information is needed and th= programs would
need revision accordingly.

Computer-Managed Instruction Data Pase

This data base is completely there as the VTS system has
been enhanced specifically for CMI. Enhancements in scope
and sophistication are needed.
Computer-Assisted Instruction Data BRase

Lesson material and instruction are not on-line, but

student performance is kept and may be updated on-line.
Group and student reports are also generated.
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This addition would require a major effort in
programming and planning, if it were attempted to add this
to VTS. A better strategy would be to design interfaces
with other systems dedicated to true CAI.
Lesson Specifications and Text Data Rase

Many lesson specification elements are already part of
the data base, however, more would be necessary.
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SECTION IV
PROGRAM DEVELOPMENT AND IMPLEMENTATION PLAN

It is possible to generate many reasonable alternative
plans for developing and implementing a CATSDM system, each
with its own particular strengths and weaknesses.

If it were difficult to extract clear recommendations
from the findings of this study, there might be some merit
to providing some alternative plans. However, as the
recommendations of this study are strong and unambiguous,

only the recommended plan is outlined, with supporting
rationale.

PROGRAM PRIORITIES IM LIGHT OF THE COST/PRENEFITS ANALYSIS
Benefits of Automated Support to FAISD Tasks

Many factors affect the cost to benefit relationships
which imply the priorities which should be afforded to
various identifiable components of the CATSDM system,

These are discussed in Data Item 004, ISD Task
Priorities for CATSDM, of this contract, in the
"Implications" section following each of the questions in
Section I of that document. 1In the interests of generating
a "stand alone" document as this final report, these are
essentially reproduced here to provide the necessary
background rationale for the task selection and prioritizing
efforts which follow. Thesc may be considered to bhe
benefits of automating the ISD process.

-Tasks which can be turned over to personnel with little
or no specialized knowledge or skills, frequently will be
benefited in terms of consistency and overall gquality
control when closely monitored or supervised. Close
monitoring and specific guidance and structuring of subtasks
can be provided with some effectiveness through automated
management support of the task.

-Tasks which require the specizlizad input of a very few
key people are good candidates for computer support.
Fxtensive text manipulation support provides a production
environment in which the written output of these personnel
can be greatly increzsed and enhanced because of the much
more economical editing and rewrite capabilities. In
addition, the expertise of these personnel can, in some
cases, provide a leverage effect. The impact of their input
can bYe multiplied through utilizing it to design Yigh-payoff
automation functions related to the task. These can lead,

in the long run, tc increases in the effectiveness of their
input.
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~Anytime the TSD activity is involved in many
simultaneous tasks, management complexity is greatly
increased. The advcntage of computer support in tracking
the progress of the ongoing tasks and coordinating the
personnel and resources they require, is obvious.

-Cne of the greatest deficiencies of ISD activities,
both within and without Pepartment of lCefense, is the almost
universal lack of provision for collectipg and analyzing the
sort of detailed data which would provide a good planning
base for efficient use of personnel and resources and to
support the extensive scheduling needs of the overall ISD
activity. Computer support can provide the means for
collecting the historical data base and analyzing its
implications. "This will allow much better plananing and
scheduling of critical resources such as, in this case, koy
personnel who cannot easily be replaced on the task.

-The requirement for extensive training of personn=1
prior to the completion of the task decreases the degrees of
scheduling freedom available to the management of the ISD
activity since the training time must also be scheduled
prior to beginning the task. In general, as scheduling
problems become more complex, the potential benefits for
automated system support increased.

-To the extent personnel must perform their jobs without
close supervision, the ISD effort may potentially benefit
from the collection of more detailed data on performance of
intermediate ISD subtasks and from the capability to provide
the affected personnel with more structured job aids,
within-task checkpoints, and feedback. This effort can be
greatly facilitated through the provision of easy access to
and the requirement for, frequent interaction with the
automated management system by the affected personnel.

-To the extent that a task can bhe broken up into easily
identifiable subtasks, computer support of management makes
it increasingly possible to closely monitor the progress of
individual personnel within the task. This provides a data
base which can guide management towards necessary
restructing of the task and/or toward additional training
needs in regard to specific personnel.

-To the extent to which progress checkpoints can easily
and objectively be determined, it is appropriate to monitor
and report on overall task progress through computer
support. The benefits in terms of management and control
are obvious.
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-External monitoring of cach task becomes more important
in cases where the levels of personnel assigned to the task
are unable to adequately monitor their own progress.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>